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(54) (57) CHCTEMA 3JlEKTPOCHAB>KE- 
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flOPOr nOCTOHHHOrO TOKA, coAeprca- 
man ycraHOBJieHHue na -raroBbix iioact3huhhx 



npeo6p330BaTWiH, oamh ruwiioc KOTopux co- 
eAHneH c pejibcaMH, a Apyrofi nepes BbiKJiKwa- 

TeJlH — C K0HT3KTH0H CeTbtO, AOUOJlHHTCAbHblH 

npoBOA, noABeiueHHbiii Mepe3 H30JiHTopbi Ha 

OnOpaX KOHTaKTHOH COTH, OTC3CblB3K>lUHC Tp3HC* 
4>OpMaTOpbl t OAHH KOHeU IiepBHMHOH 06MOTKH 

Ka>KAoro H3 KOTopux Mepe3 KOHAeHcaTop noA- 

KJIIOMeH K K0HT3 KTHOMy fipOBOAy. a BTOp HMHOM— 

k AonoAHHTeJibHOMy npoBOAy* npHMCM Apyme 

KOHUbl TO ft H ApyrOM 06MOTOK nOAKJIIOMeHbl 

k peAbcy, m nepeMbimtH, cocAMHHiouuie Aonan- 
HMTenbHbifl npoBOAC peibcaMH. oTAtmatotnaHC* 

TCM, MTO, C Ue^bK) nOBbllUCHHH H3AOKHOCTM, 

oHa CHa6>KeHa ojiokom KOMMyTauHH, hmooiuhm 
KOUT3KT CMrHa.ibHoro pe-ie KpacHoro orHH cae- 
Tcxjropa, BKJiioMeHHbiH Mepe3 AByxnanocHHK b 
pa3puB nepeMbiHKH. 
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M3o6pCTCHH0 OTIIOCHTVH K 3.1CKr|HH'1i;ift- 

>KeHHK> 3.iCKTporioanM^noro cucTcina. 

lie.lb M306pCTCHMH — IIODN IllCll HO HHAOK- 
HOCTH CHCTCMhl. 

Ha MepTe>KC npiiBCACHa npiiimiMiiaAbiiaH 

CXCMa CHCTCMbl. 5 

CtlCTeMa 3.1CKTpOCHa6>KeilHH 3ACKTpil l IC- 
CKHX )«eJlC3HHA AOpor NOCTOHHHOro TOKa 

coaep>KiiT ycTanoB.ieHHbie na th roBbix hoa- 
CTaHUMHx npeo6pa30BaTejiM I, oahh iioaioc 
KOTOpux coeAHHen c pe^bcaMH 2, a Apyrofi i0 
Mepea BbiKAKwaTe/iH 3 — c KOHTaKTitoft ccTbio 4, 
AonojiHHTeAbHbiH npoBOA 5, noABeiueHHWH Me- 
pea H30A5)TOpU 6 Ha Ofiopax 7 K0HT3KTH0H 

cerH 4, OTcacbiaaioiUHe Tpancc})opMaTopu 8. 
-Oamh j(o.hcix _nep bhmh ofl oQmot kh Ka jKAoro I! 3 

KOTOpblX Mepe3 KOHAeHCaTOp 9. flOAKJliOMCH 15 
K KOHT3KTHOMy npOBOAy, a BTOpMMHOH — K AO- 

noAHHTeAbHOMy npoBOAy 5, npifMeM Apyrnc 

KOHUbl TOH II Apyroft 06 MOTCK nOAK^JOMCHU 

k peAbcy 2, 11 nepc.MbiMKH 10, coeAHimiOMHc 

AOnOJIHHTCJl bHblfl npOBOA 5 C pCAbCB MH 2. Cllt- 

TeMa cna6?KCMa 6aokom 1 1 KOMMyramiH c koh- 20 

T3KT0M II. I, IIMCKMUHM KOHT3KT CtimaA bllOTO 

peAe KpacHoro onia CBeTO(})opa 12, BKJiiOMeH- 
HbiH Mepe3 Aoyxno.niociiHK 13 b pa3pwB ncpe- 

MblMKH 10. 

CHCTCMa paOoTacT c/iCAyiouiHM o6pa30M. 2 s 

FIpH OTCyTCTBHM 3ACKTpOnOABH>KllOrO CO- 

CTasa 14 (3. n. c.) Ha MewnoAcraHUHomioft 
30He b peAcfiiibix iUKa$ax 15 ee cBeTO^opoB 12 
b CHTHajibHOM 6\noKe 16 peAC >KeAToro onm 
h pejic 3CAenoro onia B036y>KAeHbi h pa3MUKaio- 

U1HMH KOIITBKTa Mil 17 H 18 pCAe WCATOrO OTHH 3Q 

pa30MKnyTbi nciui nHTannfl AaMtibi I9Kpacnoro 
orHH h uerni niiTanHH K3Ty luck 6Aona 11 kom- 

MyTaUHIl.C K0HT3KT0M 11.1. IlpH 3TOM lia BCCX 

caeTO(})opax 12 3toA mok noACTa huhoh hoh 3ohw 
ropHTpa3pemaiouiHH oronu (jKevrrbiH, 3e.neHbiH) 
h uenH bccx ce nepeMbmeK 10 pa30MKiryTbi 3a- 35 
MUKaiomiiMii KoiiraKTaMii Cioxa II kommv- 

TaUHH. 

Flo K0HT3KTH0H CCTH 4 30Hbl npOTCKaeT TOK 

rapMOHHK, o6yc.iOB.iciuiUH pa3HOCTbio hx na- 
np«>keHMM na cmOkh ux noACTa imunx 30iiu. 
Pa3Hocr w zianpnwcniMi C03AaeTC« ?a cmot 40 
pa3HUH Harpy 3km na 3011a x, cmokhux c pac- 

CMBTpH B3CMOH 30HOH. Uo AOIIO.IH HTCAhltOM V 

nponoAV 5 iipoTeKaeT tok roa acmctbhcm pa:i- 

IIOCTM HaiipHWCHHH BTOpHMIlldX OtiMOTOK OT- 

cacfiaaioiuHx Tpaiici{)opMaTopoB 8 cmokiiux 
noACTaiimiH. 3th oOa tokh hmciot paniiyio no.iu- 45 

MHHy H lUlXOAHTCH II npOTHBO(|»a3C. TiiKIIM 

o6pa30M oficcnemiBacTCH KOMncitcaiutH Mcitiaio- 
uicro &.1 11 111 1 tin thiouoh ccth. 

FIpH llOSMAClimi lia MOKIIOACTU HUHOH 110 H 

3one 3. 11. c. 14 11 uocMCAyioiucM ero iiopoMemc- 

HHH TOK rapMGH II K, npOTCKOIOUllUl ' HO K0HT3KT* 
HOH CCTH 4. MCHHCT BCA HMHHV II liaiipaBACHHC. 
TaK KaK 3a\HjlK3CTCH M0pC3 3. II. C. 14. IaMH 

noHBHiuiifiiicvi na \ic;<KnnACTaimnoHimii :m>iic 
3. n. c. 14 iiaiiiiMacT oahh ce G.iok v«i;u*tok 
nyni.To u in k;i tf>y 15 cBCT<Hf..jpa 12,orpa>KAaK)- 55 
men; *roT 5.iok yiacTOK. pcio :-kivitoi o oi kh 
11 pcio rte.icnnro onm otfccnmeMM. 11 pit *ro\» 

paiM lil KM KHIllli' KDHCIKTIJ 17 H |S pi\h* /Kr.l 
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loin OniH HilMKHVTIil M IHUilHIT IUI lipH >KCHHC 

iia .laMiiy 19 Kpaciioro oniH cnero(()opa 12 h lia 
k;i ry in kv CiOKa I I KOMMyTamm. Ha 3tom cbc- 

TO<{lOpC 12 ropilT KpaCHblH OrOHb ll KOHTaKT 

11.1 6-ioKa 11 KOMMyTamm saMUKaer uenb 

llCpCMblMKII 10, linXOAHIUefiCR OKOAO 3Toro CBe- 

TO(|)opa 12. 

ECAH 3. II. C. C I10C3A0M 33 HHM3CT AB3 

O^ioKa — ynacTKa, to b uiKa(J>ax 15 CBeTotJwpoB 
12, orpawAaiouiiix 3rn yqacTKH nyni, peJie 
rceAToro othh h pe^e 3eAeHoro orHJi ooecTO- 
Menu ii nepc3 pa3MUKaiouiHe 17 h 18 KOHTaiau 
pejie >neAToro oniH noAaeTCR HanpH>KCHHe 
iia jiaMnbi 19 KpacHoro onm o^ohx cbcto^o- 

pOB 12 H lia KBTy UIKH KOMMyTauHOHHblX AByx- 

uOviiociiiiKOB 13 ncpeMUMeK 10 y 3thx cbcto- 
(JiopoB. B pe3yAbTaTe 3Toro Ha AByx cbcto<|)o— 
pax ropHT KpaciibiH oroHb h uenn pacnojio^Ken- 
Hbix R03Jic 3Tiix CBCTO(j)opoB 12 nepeMbmex 10 
aaMKiiyTbi. 

Bcacactbhc 3a mukshhh uenefl nepeMbi- 

MCK 10 TOK B AOnOAHHTeAbHOM HpOBOAC 5 M CHH - 

ct BCiiiMHiiy. h HanpaBJieHHe h CHOBa paaeH 
no BCJiHMHiie it iipoTHBonaio>Kai no (J)a3e TOKy 
rapMOHHK KOiiTaKTiioil ccth, mcm o6ecneMHBa- 
CTCH KOMIieHCailHH npH liaAHMHH 3. n. c. 14 Ha 
MOKMOACTailUHOH HOH 30HC 

B T3K0M CGCTOHH HH CHCTCMa 3^CKTpOClia6* 
>KCHHH HaxOAHTCH B TeMeHlie BpCMCHH, H0K3 

3. n. c. 14 nepeMemaeTCH, b npcACJiax oahhx 
h Tex we 6aokob— yMacTKOB nyrn. 

llpn nepexoAe 3. n. c. 14 c OAHoro 6jiok3 — 
ynacTKa Ha Apyroii nponcxoAHT CAeAyiomne 
H3MCHCHHH. B uiKac})y 1 6 CBeTo<J)opa 12, orpa>K- 
Aaioiuero nepBwfi 6aok— yqacTOK, CHaMaAa 
cpa6aTuaaeT pcac we^Toro ornn, 3areM no 
Mepe yAaACHHH 3. n. e. 14 cpa6aTbiBaer peAe 
3C.ieHoro orHH. ripn cpa6aTU&aHHH peAe )KeA- 
topo oniH ch hmoctch nanpHweHnn c AaMnu 19 
KpacHoro onifl h ona noTyxaeT h noAaeTcn Ha- 
iipHweniie Ha jiaMiiy 20 weAToro othh h ona 
3aropaeTCft. IlpH cpa6aTbiBa hhh peAe aeAeHoro 

OI'HH C A3Mnbl 20 >KC.1TOPO OrHH H3 npH>KCHHC 

ciiHMaeTCH h nocTynaeT na AaMny 21 3eAeHoro 
onm, .lawna 20 noTyxaeT, jiaMna 21 3aropaeTcn. 
I loci e cpa6aTbiBaHHH peAe JKCAToro orHH chm- 
m acTCH HaiipH^emie c KaTyuiKii 6aokb 11 kom- 
MVTauHii h ero kohtbkt 1 1.1 pa3pbiBaeT uenb 

HCpCMblMKH 10, KOTOpaSt YCTaHOBACHa B03.1C 

HCpHorocBeTOi)iopa 12, na kotopom 3aropacTcn 
>kc.itwh oroiik. 

B niKa(()y CBCTOi|)opa, orpa>KAaiomero bto- 

pofl 6nOK — VMaCTOK n>TH, na KOTOpblA Bbie3Mva- 

ct 3. n. c. 14, OTiiaAaeT peAe JKeAToro orna, 
hah oTiiaaaKrr pene >KeAToro orHW ii peAe 3eAe- 
HorooniH. B ncpaoM cAynae chhm3ctch Hanpa- 
JKCIIlie c AaMiiw 20 wcAToro orHH, bo btopom — 
c AaMiibi 21 3CAeiioro oriin: Ha AaMny 19 npac- 
nom orHH HOAacTCH HaiipHweHiie, ona 3aropa* 

CICH H OAHOHpOMCHllO Cpa6aTblBaCT 6.10K 11 
KOMMV Tail till H 33MUKaCT KOHTaKTOM I 1.1 Udlb 
HCpCNUJMKH 10, paCliaiOJKCHHOH OKOAO CBCTO- 

i|iopa. na kotopom KiropaeTcw KpacHbin oroiib. 

\\ pCUVIbiaiC 3TM.X HCpCK.IIOHCHHH H UCHHX 
lirpt'MUHi'K litHNMh'HHliaorrH H.IMCHCHIIC 1UVIHHII- 
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„m „ 4,a 3M roKa ^ ^ 9 "KJ CCT „ 4 „ tok aonai.iHTO.n.Horo npomM 5 paBHh, 

h .paau TOKa rapMoiniK ■ «" Ta ^* «™ 4 J B ^y^are 3Toro ManiifTiiuc no.™ ooohx 

npoHexowjUMM ^""ShuhoSSJ 2ie tokob KOMncHcupyioT apyr npyra h b uen»x 

I' " ^ U „^ . JSSmmS s T C 14 M 5 CBf.311 HOMeXa OT KOIITaKTHOH r Crt , HC B03HH- 

TaKHM o6pa30M. npH abhjkchhh 3. n. c. n « 
pacno-noweHMH ero b Jiioooft TOMKe mcwhoa- 



CoctaBMTe.ih B. Komctkob 

3aKa:. 3465/18 THp-mbSO "°?" MCHK 

BHIIWIM rocyaapcT»CHHoro komhtct3 

nO MlOfipOTCHHfl H 0*KpWTHH 

113035, MocKBa. >K- 35. PayiucKa* ' na6 x 4,5 
ttHMMa.i linn «TUtchi». r. ymropox. y-i- UpoefcTMjH. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 



[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 1 8, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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